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SURFACE WATER QUALIT:
OF THE
SOUTH PLANTS AREA

BACKGROUND

In conjunction with the Surface Water Quantity Study, the Management
Systems Control O0ffice at the Rocky Mountain Arsenal undertook a water
quality investigation of the South Plants area runoff. |In the late spring
of 1983, nine watersheds were defined as the exit paths for storm runoff.

~ Figure 1 designates the nine watersheds and the associated sampling points.

(A tenth watershed as shown was defined near the end of the study. It will
be sampled during any continuing efforts). Table 1 lists the acreage of
each watershed.

SAMPLING METHODS

Samples were drawn May through July 1983 during or immediately follow-
ing snowmelt or rainfali events. All samples were simple grab samples taken
at the outfall of major culverts representing the discharge point from each
of the nine watersheds. Due to the infrequent runoff events in watersheds
7 and 8, buckets were hung at the outfall pipes at mid-study to insure a
sufficient volume wculd be available for analyses.

Six sample containers were filled at the sites after each storm event:
two- 40 ml volatile vials, two- 250 ml plastic bottles, and two- 1000 ml
amber glass bottles. A single sample from a plastic bottle was filtered
and acidified for metals analyses. All samples were refrigerated upon re-
turning to the laboratory. :

SAMPLE ANALYSES h

All analyses were performed by the Rocky Mountain Arsenal laboratory.
The standard procedures documented at the laboratory were followed for the
quantitative analyses and quality control. The list of compounds included
in the analyses are found in Table 2.

DATA PRESENTATION

At least three rounds of sampling and analyses were completed at each
site. Five rounds were completed at most sites. Additional samples are
presently under analysis to complete five rounds per site. Raw laboratory
data and analyses status are presented in Appendix A of this report. The
site identifiers for the surface sites are six digit alpha=numeric strings.
The first two digits are SS representing the program: surface sample; the
next three digits represent the site number: O00l=site 1; and th: last digit
represents the storm event sequentially.

Table 2 is a summary of data available to date. The table is arranged
by site and compound. Water quality trends are indicated in the table
based on the limited data base. The matrix contains three entries: X
representing high concentrations of the compound present, T-trace for com-
pounds in concentrations just above the detection level; and blank where no




indications of the presence of the compound. Dithiane was not detected in
any watershed. From available data the following inorganic compounds were
within reasonable range of normal background levels: calcium, magnesium
and fluoride. There is a laboratory backlog of all analyses for arsenic,
mercury and cadmium, and some backlog of the other inorganics.

The Shell Chemical Company letter report of July 18, 1980 is offered
in Appendix B as additional surface water quality data from the South Plants
area.

CONCLUSIONS
The following conclusions may be drawn:

a. None of the nine watersheds tested are free from residues from
production activities. All sites contain compounds in the surface runoff
which at some level pose a health risk.

b. The Shell Chemical Company letter report confirms the presence of
many of these compounds. Although the test methods and compounds analyzed
are not always the same, both the Rocky Mountain Arsenal 1983 data and the
Shell Chemical Company 1980 data indicate significant levels of compounds
in the surface waters exiting the South Plants area.

c. Alternatives to control and/or treat the surface water flows must
be considered since the outfalls discharge into ditches leading to surface
waters covered in the Memorandum of Agreement.

d. Watershed discharge culverts 7 and 8 ar= presently actively adding
small amounts of chlorinated hydrocarbon pesticides to Lower Derby Lake via
the South Plants cooling loop return ditch.
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.watershed
Watershed
Watershed
Watershed
Watershed
wafershed
Watershed
Watershed

Watershed

- D o ~ o W s 0w

Table 1

WATERSHED ACREAGE
(AREA, in acres)

7.36
16.79
10.89
53.35
18.94
99.15

2.53
11.32

7.89




Table 2

WATER QUALITY TRENDS

WATERSHED NUMBER

213 14}5(6]|7
DBCP - Nemagon X
DCPD - Dicyclopentadiene X
DIMP - Diisopropylmethylphosphaonate
CPMSO - Sulfoxide T
CPMS02 - Sulfone X
ALDRN - Aldrin T X|X|X|X
ISODR = Isodrin X|T|Xx|X
DLDRN - Dieldrin XITIX|X|{X}|X
ENDRN - Endrin TITIX|T|X]}]X
CHCL3 - Chloroform XITIXIT{T|X
CCLL4 - Carbontetrachloride T
C6H6 - Benzend XITIX|T{X]|T
CLC6H5 - Chlorobenzenes X | X
MEC6H5 - Toluene XIT
MIBK - Methylisobutylketone XIX|{T]|X
XYLEN - Xylene X|T
TRCLE - Trichloroethylene X
TCLEE - Tetrachloroethlylene X
BCH - Bicycloheptadiene X
CL - Chtoride T
CUTOT - Total Copper T T
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. SHELL CHEMICAL COMPANY

A OlVlSION OF SHELL OIL COMPANY
P. O. 80X 2171
OENVER, COLORADO 80201

July 18, 1980

“y

Coloradc Department of Health
Water Quality Control Division
Permits Section

4210 East 11th Avenue

Denver, CO 80220

Gentlemen:

As part of the overall environmental studies of the Shell leased portica
of the Rocky Mountain Arsenal, a pregram to characterize contamination
present in storm water runoff has been undertaken. Portions of the data
developed {rom this pregram were presented at the Colorado Departzent cf
Health-Rocky Mountain Arsenal-Shell Chemical Ccmpaay Technical Review
Committee meeting in December 1979.

In this precgram the locations of runoff sites were identified as showa in
Figure 1. With sufficient rainfall cr sancw melt, water from these sites

;would,reach the following points. ....... .

4eeertecavoniadan tec tdebEale eain.-a

SITE NUMBER | ' ‘ DESTINATION

1, 2, and 6 Recky Mountain Arsenal, Lake C via the Sand Creek
lateral.

3 ‘ First Creek via drainaga ditch.

4 and 5 Rocky Mountain Arsenal, Basin A.

7 and 8 Rocky Mcuntain Arsenal, Lower Derby-Ladora Lakes.

The Technical Review Committee agreed it was unlikely water from Sltes 1,
2, and 6 ever reached Lake C cr that water frcm Site 3 ever reached cirst

Creek.

A list of potential contaminants was prepared based on cur knowledga of
past wmilitary and industrial cperations at the Arsenal. Analytical
methods for ideantification and quantitation of these pctential contam-
inants were developed. The bulk of the analyses has been performed in
our plant laboratory using gas chrcmatographic (GC) iastrumeats equipped
with flame icnization, flame photometric, electron capture, or nitrogen
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phosphorus detectors. Identification/quantitation was based cn elution
time/peak area measurements established using authentic samples of the
potential contaminants. The development and refinemeat of GC analytical
methods have continued throughout this study to provide analyses of
additional ccantaminants and te lcwer detection limits. Detection limits
vary for different contaminants and range frcm less than one part per
billion (ppdb) to abcut 100 ppb. Many of the analyses were negative. In
these cases the. data are reported as < (less thar) the detection limit
for the contaminant. -

In addition, scmeé samples were sent to the Shell Development Ccmpany
laboratory at Modesto, California, for the more definitive gas chroma-
tegraphic/mass spectroscopic (GC/MS) analysis. This technique provides
identification of ccntamirants with a higher degree of reliability.
Under routine coanditions the detection limit i{s abcut 10 ppb; however,
special techniques have been used to confirm identity of selected
contaminants at levels below 10 ppb.

MAY 1-3, 1979

A series cf samples was taken at Site 5 on May 2-3, 1979, and was analyzed
by GC. Rainfall started at 2324 hours ca May 1 and ended at 0725 hours on
May 3, 1979, with total rainfall of 1.71 inches. Flow at Site 5
represents surface drainage frcm the major processing area within the
leasehold. It is estimated that more than half the stcrm water exits the .

" leasehold at- this point -and- discharges: to  the -Rocky- Mcuntain-Arsenal:: ... .

Basin A. As’ shown in Table 1 ‘many cf the ccntaminants were not
detectable in the initial sample taken about 22 hours after rainfall had
started. A few additiocnal coantaminants were detected in subsequent
samples and the concentration of most contaminants increased with time
during runoff. Recent groundwater table elevation data suggest the
possibility of infiltraticn of contaminated groundwater into the buried
storm water piping system.

AUGUST 14, 1979

Samplas from five runoff sites were obtained during a 0.8-inch rain on
August 14, 1979. The results of the GC/MS analyses performed at the
Shell Develcpment laberatory are showa in ‘Table 2. Low levels of
dieldrin, BLADEX* Herbicide, atrazine, p-chlorophenylzmethylsulfcne, aad
benzene were identified in scme samples. A significant concentraticn of
chloroform was found at Site 5 but not at the other lccations.

%Trademark: Registered U. S. Patent Office
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Additional samples were taken in November 1979 and April 1980 when snow
melt or rainfall produced flow at the various sites. The GC analyses of
these samples are presented in Tables 3-6. For convenience, the data are
grouped based on the ultimate destination of flow.

If you have any questions, please contact us to discuss the storm water
runoff as it may impact the ongoing pregrams of Shell and the Arzy to
rectify the groundwater pollution problems at the Arsenal. . .

Yours very truly,

ORIGINAL SIGIZT w.
J. 8. FLOMMER

7f£~/J. H. Knaus
Plant Manager
GWK/cb

Attachments

ce: Ccmmander
Rocky Mountain Arsenal
Ccmmerce City, CO 80022

- bes - Head Office.- -+ -..ooocoeeil L. - S

R. D. Lundahl, Manager, Agricultural Chemlcals, Plans & Analysis
T. R. Williams, Manager, Environmental Conservation, Operations
B. D. Little, Attorney, Envxronment & Labor, Legal

HSES IS (3)
<L

. QR ™~
bbe: CF 804-4-5=2=F
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TABLE 1

s

]

g -
-

GC ANALYSIS OF STORM WATER RUNOFF TO RCCKY MOUNTAIN ARSZNAL BASIN A

(A1 ata In Parts Per Billion)

Site Number
Date
Time

Aldrin

Dieldrin

Zndrin

DCPD
p-Chloropnenylnethylsulfide

p-Chlorophenyluethylsulfoxide
p-Chloropnenylnethylsulfone
DBCP :

AZODRIN* Insecticide

BLADEX* Herbicide
Atrazine

VAPONA* Insecticide-
NUDRIN#* Insecticide
MMCAA

MSAO

DMP

S MRE
res

BCI

Benzene
Toluene
Ethyl Yenzene
P & n-Xrlene
o=-Xylere-

Chlorocbenzene

n-Dichlorobenzense
p=-Dichlorobenzene
o-Dichlorobenzene

#Traderark: Registered U. S.

tent Office

e ey e e ———————————

5
572779 5/3/19 5/3/79
2200 0300 1500
<0.3 . <0.3 <0.3
<0.3 <0.3 0.3
a a Q
Q0 10 32
19 38 61
Q0 Q0 __.<40__
52 . 158 ;28§ "
28 66 { 3cC
106 98 " 746 |
—
" 93 215 189
S1 g8 42
Qo0 Q0 <10
<20 <20 <20
2,500 3,500 <29
Qo0 <0 Q0
<10 . Q0 <10
R - RS- xS ¢ 5 Pl
35 30— 6S -
Q0 ' Q0 <0
Qo 49 489
Qo 26 81
Qo 14 s7
<0 23 130
16 - e 32 94 .
35 387 C -1,330°
14 21 . 72T
156 - 485 1,478
104 410 1,610
\ . e




CONTAMINANT

DBCP :

VAPONA* Insecticide

Dieldrin
Atrazine

BLADEX* Ferbicide
Sulfone (SD 13000)

Dichlorotenzenes
Hexachlorcbutadiene
Hexachloronoooraadiene
Hexacalorocyclopentadisne

3enzene

Chloroform

Carbon tegrachloride

BCR

MIBK

Toluene
Chlorcbenzene

_ND = none detected wit

@ o

(X

TABLZE 2

GC/MS ANALYSIS OF STCRM WATER RUNOFF
- AUGUST 14, 1979 :

_ SITE NUMBER _
1 2 3 4 5
ND ND XD ND XD
ND ND ND ND D
83 (9) ND ND ND
ND ND ND ND 61
16 25 D ND 72
§D ND uD ND 83
ND ND ND ND ND
ND ND WD ND WD
i ND uD ND ND
ND ND ND m ND
26 29 34 40 46
ND ND ND WD 4,4C0
D ND ND ND ND
§D ND D D ND
ND ND ND D ND
ND ND ND 3 ND
ND ND ND i ND

h a detection limit of 10 ppob

f e - m—————

-

#Tradamark: Registered U. S. Patent Office
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TABLE 3

GC ANALYSIS OF STORM WATER RUNOFF TO ROCKY MOUNTAIN ARSENAL LAKE C

.

(A1l Lata In Parts Per 3illion)

Site Number 1
Date 4/24/80
Aldrin N 5.8
Dieldrin 4.2
Zndrin <1
DCFD . <0
p-Chloropnenylmetnylsulfide <0
p-Chlorophenylmethylsulfoxide .0
p-Ciloropnenylmethylsulfone <10
DBCZ : 0.5
Hexachlorocyclopentadiene 0.72
AZODRIN* Insecticide <100
BIDRIN* Insacticide i <100
CIODRIN®* Insecticide <100
PHSOSDRIN* Insacticide v : <100
BLADEX* Herbicide <100
Atrazine <00
VAPCNA* Insecticide Qo0
FLANAVIN#* Hervicide -
NUDRIN* Insecticide . 930
MMCAA - T L T Tt e e T B -
MSAO . _ ‘ 31
DMP <50
vMP - 6
TP 18
3CH : <0
Benzene <25
Toluene L0
Chloroform 14
Caroontetrachloride <
Trichloroethylene <5
Tetrachlorcethylene <5
Ethyl benzene <10
? & ¥=X{ylene 40
o=-Xylene <0
Chlorcbenzene ) <40
m-Diczlorcbenzene ’ 40
p-Dichlorcbenzene _ = <0
o-Dicnlorcbenzene Q0
oyalsy .-
p-Dithiane i Qo
[

#Prademark: Registered U. S. Patent Office

2
4/24/80

6.2
16.5
<
32
<10

17

10
0.CS
0.C4
<10C’

<100
<100
<100
<100
<100

<cC

s7

aro LI - (8_0‘;"‘““"‘

15

<S50
381 -

<10

6606“p A

<10
<10
<1C
<1C
<10

<10
28

<0

4/24/80

<0.3
0.8

<10
<10

<10
<10
<0.C4
<0.C4
<100

<10C
<100
<00
Q00
Q0

<10
14
<60z’

<S50

<cC
<2S
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TABLZ 4

GC ANALYSIS CF STCRM WATER RUNOFF TO FIRST CREEK
(A1l Data In rarts Per silliom)

Site Mumber 3

Date ] 11,23/72 4/1/80 4/24/80
Aldrin <0.3 <0.3

Dieldrin - 1.0 0.9

Endrin . : < <4

DC?D ‘ T Qo 40
p-Chloroprenylnetaylsuliide <0 <10
p-Chloroprenylmetnylsulfoxide <0 <0
p-Ctloropnenylrmethylsullone ' <0 <0

DBCP <0.4° <0.04
Faxachlorocycloventadiene <C.+ <0.04

AZODRIN#* Iasecticide <1CO <100

BIDRI* Insecticide <1Co - <100

CIODRIN®* Insecticide <100 <1C0 .

PUCSDRIN* Imsecticide <100 <40C

SLADEX* Herbicide <100 <100

trazine <100 2 Kele]

YAPONA* Insecticide <10 <10

PLANAVIII* Hervicide <1C0 -
_NUDRIN* Insecticide = <50 <50 |

2‘MCM __:.;‘;":‘;‘_fg_t‘:“:""‘m“ . Tt <500:-—,—'_5‘3}_:-;’_':;—"’:<2° smeS T v S DO S
MSAO ' : <30 <0

P : <10 <10 <s0
DMMP . <10 3 4
™0 7 2 4
3CH <10 ¢

3enzene <10 <0

Toluene Q0 <0

Caloroform <5 <S 5
Carvontetracaloride 15 - 1&s6 2%
Tricaloroétaylene <S5 - <S5 <S
Tetracaloroetiiylene <5 12 S
Bthyl benzene <0 Qo

P & m-Zylene ) <10 <C

o-Xylene ’ <0 <0

thloroosenzene : <10 Q0
a-Dicalorobenzene : <490 <10
p-Dichlorcoenzene ... . L.A6 L <0
o-Dichlorobenzene Q0 <cC

DIMP R < R ’ <4

p-Dithiane ’ ¢ . <10

o o ‘ [ =

#Trademark: PRegistered U. S. tent Cflice
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TABLE S

GC ANALYSIS OF STCRM WATER RUNOFF TO ROCKY MOUNTAINl ARSENAL RBASIN A
-~ - (A1l Data Ia Parts Per 3illion)

7/

Site Number 4 S

Date 11/23/79 4/1/30 4/24/80 11/23/79 4/1/80 4/24/80
Aldrin ) <0.3 <0.3 <0.3 0.5 <0.3
Dieldrin <0.3 <0.3 2.4 1.0 2.7
Endrin . <1 . <4 <a . 4 <4
DCFD <0 <10 <10 <0 <0
p-Chloronnenylmethylsulfide <0 <0 12s <0 <0
p-Chloroprenylaethylsulfoxide <0 Qo Q0 Qo0 32
p-Chloropnenylretiylsulfone <0 <10 37 11sS 70l /
DBCP - <0.4 <0.04 29 13 =
Hexacidlorocyclopantadiene <0.4 <0.04 <C.4 <0.04 <0.24
AZODRIN* Insecticide <100 <00 <100 = «Q¢o <100
BIDRIN* Insecticide ' <100 <100 <100 <160 <00
CIODRII* Insecticide . <.00 <100 <100 <100 <o
PHOSDRI* Insecticide <00 <1C0 <100 <00 <1co
3LADEX* Herbicide <1.00 <1C0 <100 186 <co
Atrazine <100 <1Co <10C <100 <1C9o
VAPCMA# Insecticide <10 <C <0 -- <0
PLANAVIIi*# Zerbicide <100 - <100 -

NUDRIL* Insecticide <S0 <50 1,100. 310 28"
MMCAA T B T LBO0TC L2071 Tt o B0 - L0 - 10Q--5-
MSAO . <30 <10 . 60 €40 <8
P Q0 <0 <S0 <0 <0 <S50
DaP ' Qo0 3 1l Qo 2% 13
FE0 9 6 41 32 23 1s
3cH Q0 <0 . <40 <10 <10
3enzene <12 <10 20 <10 25
Toluene <10 <1C - <19 <9 <L
Chloroform S 1 7 1,291 286 1,383
Carbontetracrloride <3-- <3 <3 S - <
Triczlorocetiylene <5 <SS <5 <S. <S <s
Tetraciloroetiylene ' <S5 <5 <5 11 <5 9
Ztuyl henzene A0 <0 <0 12 16

D % m=-Xylene Rals] A0 <0 <0 e
0~-Xylene <10 <0 Q0 ¢ o]
Talecrozenzene <90 <10 32 27 1
m-Dici:lorobenzene <10 <10 L ake <10 <1C
p-Dicalorcbenzane Q. <0 62 71 27
o-Dicrlorobenzene , <1T " Qo - 48 - 60" - 208 -
oD 4 <1 <1 Lal -
p-Ditaiane . Qo0 <0 <0 <0 Yals]

3

*Tradecark: Registered U. S. Patent Office
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TASLE 6

GC ANALYSIS OF STORM WATER RUNOFF TO RCCKY MCUNTAIN ARSINAL LOWER DERBY-LADORA LAKES

-
- ———

Site Number
Date

Aldrin

Dieldrin

Endrin

DCPD .
p-Cilorophenylzetiiylsulfide

p-Chloropcenylmetihylsulfoxide
p-Cnloropheaylaoethylsulfone
o3C?
Hexachlorocycloventadiene
AZODRIN* Insecticide

BITRIN* Insecticide
CIODRIN* Insecticide
PHOSDRI* Insecticide
BLADEX* Jerbicide
Atrazine

VAPONA* Insecticide
PLANAVIN®* Herovicide
NUDRI* Insecticide . .

MSAO

IMP
nMP
PO
BCH
Benzane

B

Toluene

Caloroform
Carbontetracrloride
Trichlorcetiaylene
Tetrachloroetiylene

2tayl benzerne

D & z-Xylene

o-Xylene

Calorobenzene -
m-Dichlorcvenzene

p-Dichlorovenzene
oc-pDichlorobenzene
DIMP

(A1l Data In Parts Per Billiom) .
7 8
4/24/80 4/1780 %/ 24/8C
i
0.8 <0.3
15.4 <0.3
a Q
Q0 Q0
Qo0 Q0
Q0 Q0 J
66 Q0 1/
<0.04 0.83 c.41%
<0.04 <0.04 <0.4
- 127 <c0
<100 <00
<00 <00
<100 <100
123 <100
115 <00
<0 Qo0
. QA0 <0 . ..

L Soeme - <80 T <20 T s ==
<8 Qo
<50 <0
2 a
2 a
<0 <0
<25 <0
<0 <10
<5 <5
< <
<S <S
< <s
<0 Q90
Qo <0
Q0 <0
Q0 Qo0
. Q0 <0

_ <0 <10 R

= Q0 «ac -
- A
<0 Qo .

p~-Dithiane

- -~ -

#prademark: Registered U. S. Patent Office




